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Description 

^tS'irveJtion relates to .atex polymers which are soluble : in aqueous alka.ine medium to provide 
thickeners for use in aqueous coating compositions, especially latex paints. 

B8C Sne^or aqueous sy^ 

aqueous latex paints to. mprove the rheology _of the paint H Vf °^2^ e a ^ ounts must be used and the 
for equeous systems, but it has Y a "° a u d \^Various e*oSe cXxyMunctional polymers which 

kxksi^^ inadequate 

^ttl^ 

reference is made to U.S. Pat. No. 4,384.096 issued May J. ™ ^^^T^glx percent of a 
monoethylenic carboxylic ™*"°?^ met ™*™ ^Zi^XZ percent of a nonionic vinyl 
monoethylenic monomer, typified by a ™"™"V' 

characteristics as a result of »'^'"S^": hickener8for apueo us systems which are highly efficient, 

"^8^»2£S«£S$3? °< ' ™™=«*«<* — * -one™, 
""""IS S2SMT2fflMo3S SShfiiSm of a nortorle u re »=™ »»». which Is to 

mamm 

and /m fr« m n i in tn about 2 weight percent of a polyethylenically unsaturated monomer may be 

and dialiyi benzene. 

The preferred surfactants have the formula: 

R — 0 -fCH 2 -CHR'0 fe-{-CH 2 --CH 2 0 VH 
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.comers can be used, such as acrylic "'J.^^ 

acid is presently preferred. This large proport on of aad s essenaal to £™« P Y i(Je 
will solubilize and provide a thickener 'T^SS^l&i. of a monoethylenic 

The polymer must also contain a f'9 n ^ ca . n V Pr0 ^ water insoluble 

monomelr which has no surfactant ch arac Mtt The ^™ J^Stfrte esters, such as ethyl 
polymers when homopolymerized and ^J^^iSiS^^!^ which can be used are 
acrylate, butyl acrylate or the ""espond.ng methacryja^ mo nomers are 

in this invention than it was in the prior art noted P r « v 'f"f '^1 to considerable variation within the formula 
The monohydricnonionic surfactant component is subject tc \ po |yethoxylate chain 
presented previously. The essence of the surfactant is ,* '^"Jjjj a teKS a single hydroxy group, 
(which may include some polypropoxylate ^'^^^ unsaturated 
When the hydroxy-terminated polyethoxylate used herein '"™^Jy unsaturated urethane in which a 
monoisocyanate, as has been illustrated *e re ul » ^^^JJfc fl „ up vl. a urethane linkage, 
polyethoxylate structure ^^^^^^^°^ a c\d thickeners provide superior 
In this invention it has been found that aiican 80lu o * J™;,*" h I he nHmarv thickening mechanism is 
thickening action when urethane linkages are present even though the P"™ 8 !^ "'^J^c ^11^ 
alka fsolu^ilization of a poiycarboxylic acid e^ 

of the urethane group ^'a^SSSS ^eouslikllinemediums as found in 

urethane monomers are used, this ?™^ a ™X " red for long periods of time prior to use. 
aqueous coating compositions. ^£»JS!uSiSSSM»tt» nonionic urethane monomer 

The monoethylenically unsaturated monoisocya^te^ and 

form an hydroxy ester, are reacted in ^^^^^^SS^^ monoisocyanate is styryl, 

examples. To obtain an estimate ,0 '*^^X^iB TtelSaffifis ammonium hydroxide, but 
about 1% solids content and then neutralized with alkali. maybeusedfor neutralization. The 

^$ZS£!XS2%X *. »«*>. v*" ,,n,i *'* ,0 ' ><, ** ""'" ,s """ ,, °" ! 

""rffi^'S.t&r 3££37t£* H >" ™* , *, the pr.p.™*» o. the 
nonionic urethane monomers of this invention. 
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nitrogen sparge, and co ndeneer indu 4ng r ^^^^^S^TiJl. The reeetor content, are 
St&XUSZ&&^tt~*i~ i. « ,o rentoved and 

collected in the Oean-Stark Trap topically _l~ then , 1pl. opndenetr. end the 

•"TESS Product is a white wax in appearance with residua, isocyanata intent of 0-5% ^ with 98% 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

(Control) . J . Cvawftle o hereinafter is charged 525.5 g deionized water. The 

To a three-liter flask equipped as in Example 3 h |rem a tter is e 

and 244.7 g methacrylic acid. mQ „omer pre-emulsion is charged to the reactor 

of monomer to copolymer and then cooled. Brookfield viscosity 28.5 mPa-s (No. 1 

The product is low viscosity latex of solids content J^*.« v | y amm0 nium hydroxide 

spindle at 100 rpm), pH of 2.8, and 

sn:Sd to v^ 

™tt foilowing Example is -^^^^^^^ " ^ " " 
alkali-soluble thickeners prepared from the uretnane monome 

Example 3 

' (Pr.p.ratton of an Alkali-Solubl. nit-os.n Mtt. marmoragulmd 

deioniied avatar. 81.6 i tutarj. p * e ™' ^ °™, S " pr!d"S of GAP. may bo used) and a monomer 
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monomer prepared in Example 1. monomer pre-emulsion is charged to the reactor 

conversion of monomer to copolymer and then coolea. Brookfield viscosity 26.8 mPa-s (No. 1 

The product is a low viscosity latex of solid iconten neutralization to pH 9 with 
SPind,C ^MoJS a°1% 9 actrv d e SSoSfSterfa clear so.ution is obtained with 
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TABLE I 

EXAMPLES OF NOVEL URETH ANE MONOMERS 
~~~ " ' REACTANTS 



Mono- 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 



Ethoxylated Surfac tant Used 
Ethylene oxide 

Hydrophobe 

Nonyl -Phenol 
' Nonyl-Phenol 
Nonyl-Phenol 
Nonyl -Phenol 
Nonyl-Phenol 
Octyl-Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl CC12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 



The surfactants used in the above Table are 



Example No. 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-25 
Siponic E-15 
Emulphor ON-870 
Igepal CO-970 



S^SSSSM? S2S*. <* GAP C-p.^. S,pon,C ,. „ .^demartc of A,» te 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 



Example 


Monomer 


Acrylate 


Acid 


at rn J 


(No.) 


(Wt. \) 


(Wt. \) 


(Wt. 1) 


(mPa-s) 


2-A** 


None 


25 


75 


52 


2-B** 


None 


40 


60 


70 


2-C** 


None 


S5 


45 


96 


2-D** 


None 


70 


30 


n *i f\ 

220 


3-A 


5 


45 


50 


470 


3-B 


5 


50 


45 


400 


3-C 


10 


35 


S5 


764 


3-D 


10 


40 


50 


1220 


3-E 


10 


50 


40 


1375 


3-F 


10 


55 


30 


1553 


3-G 


IS 


25 


60 


268 


3-H 


15 


35 


50 


1730 


3-1 


15 


40 


45 


2025 


3-J 


IS 


45 


40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


2S 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 



Example 
(No.) 
2-A** 
2-B** 
2-C** 

2- D** 

3- A 
3-B 
3-C 
3-D 
3-E 
3-F 
3-G 
3-H 
3-1 
3-J 
3-K 
3-L 
3-M 
3-N 
3-0 
3-P 
3-Q 
3-R 
3-S 
3-T 
3-U 

Cellulosic 



Thickening 
Efficiency 
(Dry Lbs.*) 

32.42 

20.52 

22.48 

23.04 

12.87 
11.93 
9.72 
9.00 
9.30 

11.86 
8.01 
8.02 
7.97 
8.72 
13.50 
22.34 
7.96 

7.16 



7.80 
6.92 
7.5S 
8.79 
7.00 



vx 



Brush Drag 
Viscosity 
(Poise) 
1.85 
2.17 
2.39 
2.43 

2.14 
2.36 
2.17 
2.31 
1.95 

2.17 
2.45 
2.27 
2.10 
2.15 
1.30 
1.29 
2.10 

1.98 

1.46 
1.53 
1.29 
2.43 
0.96 



Leveling 
Viscosity 
(Poise) 
3523 
3555 
2607 
3444 

1801 
1501 
1659 
2686 
2686 

1975 
2038 
2449 
2054 
3729 
5609 
6636 
2054 

1975 

2528 
1248 
1375 
1122 
2212 



•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity: 1 Poise = 10" 1 Pa s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 



•Comparative 
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TABLE III 

OTHER EXAMPLES OF ALKALI -SO LUBLE THICKENERS 
USING URETHANE MONOMERS FROM TABLE I 



Urethane Thickener Monomer 
Thick- Monomer Composition 

Example Urethane Ethyl Metha- 
Used Monomer Acrylate crylic 

Acid 



ener 
Example 



(No.) 


(No.) 


(Wt.t) 


(Wt.t) 


(Wt. ' 


4 


1-A 


10 


50 


40 


5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


50 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


so 


40 


9 


1-C 


10 


50 


40 


10 


1-E 


10 


50 


40 


11 


1-F 


10 


50 


40 


12 


. 1-G 


10 


50 


40 


13 


1-G 


25 


SO 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


l-I 


10 


50 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


50 


40 



1% Aqueous 
Solution 
Viscosity 
at PH 9 

(mPa-s) 
417 

1272 
625 

1550 
477 
969 
2256 
1480 

10053 

17160 
6680 

29600 
3080 
752 
1830 
1066 
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TABLE III CONTINUED 








u re inane 


Properties In 


An Interior 


Flat Paint 




Thick- 


Monomer 








5 


ener 


XJA amy X c 


Thickening 


Brush Drag 


Leveling 




Example 


Tie A/I 

u sea 


Ef f ici ency 


Viscosity 


Viscosity 




(No. 


(NO. J 


(Dry Lbs*) 


(Poise) 


(Poise) 


10 


4 


1-A 


9.56 


1.66 


3081 




c 
0 


1 -A 










A 
u 


1-A 


9.85 


1.88 


•1896 


15 


■i 

7 


1 A 


7.95 


1.05 


1722 


8 


1 D 


9. 92 


1.75 


3160 




9 


1 _ P 


8. 81 


2.25 


4266 


20 


10 


I E 


10.25 


1.82 


6794 


11 


1-1? 

1 - r 


8.09 


1.89 


148S 




1 z 


x •« 


8.52 


2.20 


2171 




1 \ 

JL J 


1-G 






• - 


25 


14 


1-G 


6.82 


1.31 


2007 




15 


1-G 


4.74 


1.15 


1896 




16 


1-H 


7.73 


1.47 


3444 


30 


17 


1-1 


8.52 


2.20 


2171 




18 


1-K 


8.80 


1.09 


3350 




19 


1-L 


9.45 


2.04 


1438' 



35 * see note in Table II. 



Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 

^^^^ 

hasthe formula: R — 0-fCH 2 — CHR'O^iR-fCHj — CHjOVH 
phenoSTs reacted with alpha, alpha-dimethyl-m-isopropenyl b«"^' s ^ nate - 

65 hydroxide. 
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9 An aqueous latex containing the neutralized aqueous emulsi on ^^JS^ 9 

10 An aqueous latex containing the neutralized aqueous emuls.on copolymer of cla.m 6. 



5 Patentanspruche 

Tm***»m Mondm.r daah An.pnKh 1. »0.1d das monohyd,**. „icM*nischa T.daid d,d 
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darstellt. 

2. t> 
Formel 



R-O-fCHj-CHR'O 4s?-fCH 2 -CH 2 0 hr" 
ha, worin R eine Alky.gruppe mit 6 bis 22 Ko« = n ojer e^ Alkary.gruppe rnh 8 bljB 

m 6 bis 150. . d oinwertine nichtionischeTensid ein Ethoxylat 

Jm aSS!!SibSm 6».-* aides nlah to d.s*.n u«h— d^ W- '= 

kH^kk^^ rsssjrs d as — 

UrethanmonomergeiTipAnspruch 3 darstellt Komponente (A) Methacrylsiure 

darst^ uKtne^ ~* * K ~' » 

2hy.ac.ylat darstellt und in < einer MjJg^JOta « ^jSScopo,^ von Anspruch 4. 
7. WaBriger Latex, enthaltend da f " eutra J ,s '^V„„„, r '^ e , „it Ammoniumhydroxid neutralisiert ist. 



Revendications 

* 1 Monom.re urftMm. n.d btp qui « Is P«>ddit drafts,,™ d'un. I Ma smre „„ Isdaioactil 

monohydrique a pour formule: 
45 R-O-KHi-CHR'O-fe-fCH^^OVH 

jn nombre moyen de 0—50, a condi 
3. Monomere non ionique selon 
lohydrique e 
additionne par 

isopropenylben^nsoc^ copo lymere en emulsion aqueuse de: 

tenS !c» eLon 0 5-60% en poids d'un monomere urethanne non ionique selon la revendication 1, et 

acide methacryiique present en une quantite ae « k 

65 d'ethyle, present en une quantite de 30-65% en poids. 
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